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Appi. No. 10/708.606 
Response to Office Action 

Amendments to the Claims 

Please amend the claims as follows: 



1 [CI] (currently amended) A process for preparing syngas, comprising: 

2 partially oxidizing a first hydrocarbon portion with oxygen in a partial 

3 oxidation reactor to produce a first reactor effluent; 

4 cooling the fh'st reactor efHuent to a temperature from 650" to j OOO^ C. said 

5 cooling including direct heat exchange with water introduced into the 

6 first reactor effluent as a quench fluid : 

7 supplying the cooled first reactor effluent to a reforming exchanger; 

8 passing a second hydrocarbon portion with steam through a catalyst zone in 

9 the reforming exchanger to form a second reactor effluen t, wherein the 

10 first and second hydrocarbon portions are supplied in a weight ratio of 

11 fi-om 40:60 to 60:40: 

12 discharging the second reactor effluent j6:om the catalyst zone to form an 

1 3 admixture with the first reactor effl uen t; 

14 passing the admixture across the catalyst zone in indirect heat exchange 

15 therewith to cool the admixture and heat the catalyst zone; and 

1 6 collecting the cooled admixture from the reforming exchanger. 



1 [C2] (canceled) 
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1 [C3] (currently amended) The process of claim i [[2]], wherein the first reactor 



2 effluent cooling further comprises indirect heat exchange downstream from 

3 the direct heat exchange and upstream from the reforming exchanger . 

1 [C4] (currently amended) The process of claim 3, wherein the fiisi reactor 

2 effluent cooling by indirect heat exchange comprises heating the second 

3 hydrocarbon portion upstreain from the catalyst zone in a cross exchange. 
1 ICS] (canceled) 

1 [C6] (canceled) 

1 [C7] (original) The process of claim 1, wherein the catalyst zone comprises 

2 catalyst tubes. 

1 [C8] (currently amended) The process of claim 4 [[5]], wherein the second 

2 hydrocarbon portion is supplied to a tube side of the reforming exchanger 

3 and passed through the catalyst tubes. 



1 [C9] (currently amended) The process of claim 8 [[5]], wherein the cooled first 

2 reactor effluent is supplied to a shell side inlet of the reforming exchanger. 

1 [CIO] (currently amended) The process of claim 9 [[7]], wherein the shell side 

2 inlet is adjacent an outlet end of the catalyst tubes. 
1 [CU] (canceled) 

1 [CI 2] (canceled) 

1 [CI 3} (canceled) 
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•S [CI 4] (previously presented) An apparatus for producing syngas, comprising: 

2 partial oxidation reactor means for partially oxidizing a first hydrocarbon 

3 portion with oxygen to produce a first reactor effluent; 

4- means for cooling the first reactor effluent to a temperature from 650"^ to 

5 1 QOQ^ C. said cooling means including means for introducing water into 

S the first reactor efiluent as a quench fluid for diiect heat exchange : 

T means for supplying the cooled first reactor effluent to a refonning 

8 exchanger; 

9 means for passing a second hydrocarbon portion with steani through a 

10 catalyst zone in the reforming exchanger to form a second reactor 

1 1 effluen t wherein the first and second hydrocarbon portions are supplie d 

12 in a weight ratio of from 40:60 to 60:40 : 

13 means for discharging the second reactor effluent firom the catalyst zone to 

14 form an admixture with the first reactor effluent; 

15 means for passing the admixture across the catalyst zone in indirect heat 

16 exchange therewith to cool the admixture and heat the catalyst zone; 

17 means for collecting the cooled admixture from the reforming exchanger^ 

18 and 

19 ' means for shift convening the collected admixture to increase hydrogen 

20 content. 
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[CI 5] (canceled) 
[C16] (canceled) 
[C17] (canceled) 
[CIS] (canceled) 
[CI 9] (canceled) 
[C2C] (canceled) 
[C21] (canceled) 

1 ' [C22] (previously presented) The process of claim 1 wherein the partial oxidation 



2 reactor is a non-catalytic reactor. 

1 [C23] (previously presented) The process of claim 1 wherein the partial oxidation 

2 reactor is a free flow, unpacked, non-catalj/tic reactor. 

1 [C24] (previously presented) The process of claim 1 wherein a temperature of the 

2 first reactor effluent is greater than 1 1 OC'C. 

1 [C25] (currently amended) A process for preparing a hvdrogen-rich s vngas> 

2 comprising: 

3 partially oxidizing a first hydrocarbon portion with oxygen in a non-catalytic 

4 partial oxidation reactor to produce a first reactor effluent having a 

5 temperature greater than 1 1 OOX; 

6 coohng the first reactor effluent to a temperature from 650'' to 1 OOO'^^C; 

7 said cooling mcluding: 

.111... ^k^^^^—^^^m^ 1^ I , 
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S direct heat exchange with w ater i ntroduced into the first reactor 

^ effluent as a quen ch iluid; and 

^ ^ indirect heat exchange in a cross exchanfa'c dovv'iistream from the 

^ ^ direct heat exchange and upstream fi-oxn the refonning 

"•2 exchanger comprising heatum the second hydrocarbon portion 

13 upsti^eam fi^om the catalyst zone: 

14 supplying the cooled first reactor effluent to a reforming exchanger; 

15 passing a second hydrocarbon portion with steam, through a catalyst zone in 

16 the reforming exchanger to form a second reactor effluen t, wherein tlie 

17 jSrst and second hydrocarbon portions are supplied in a weight ratio of 

18 irom 40:60 to 60:40 : 

19 discharging the second reactor effluent from the catalyst zone to fotm an 

20 admixture with the first reactor effluent; 

21 passing the admixture across the catalyst zone in indirect heat exchange 

22 therewith to cool the admixture and heat the catalyst zone; and 

23 collecting the cooled admixture from the refomiing exchanger. 
1 [C26] (canceled) 

1 [C27] (canceled) 

1 [C28] (canceled) 

1 [C29] (canceled) 

Page 6 of 17 



PAGE 8/19 * RCVD AT 1 1/11/2005 5:34:1 1 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/24 * DNIS:2738300 * CSID:7136522556 * DURATION <niin-88):1 M8 



FRUKUMfuaUiadtm To: 1^712731300 Pact:9/19 Date: 1 1^100094 77:^ PU 

Appl. No. 10/706,606 
Response to Office Action 

1 [C30] (caaceled) 

1 [C3I] (previously presented) The process of claim 25, wherein the catalyst zone 

2 comprises catalyst tubes. 

1 [C32] (currently amended) The process of claim 31 [[29]], wherein the second 

2 hydrocarbon portion is supplied to a tube side of the reforming exchanger 

3 and passed through the catalyst tubes. 

1 [C33] (cxirrently amended) The process of claim 32 [[29]], wherein the cooled jQrst 

2 reactor effluent is supplied to a shell side inlet of the reforming exchanger, 

1 [C34] (currently amended) The process of claim 33 [[31]], wherein the shell side 

2 inlet is adjacent an outlet end of the catalyst tubes. 



1 [C35] (canceled) 



1 [C36] (canceled) 

1 [C37] (canceled) 

1 [C38] (new) The process of claim L wherein the partial oxidation reactor^ 

2 catalytic reactor and the cooling of the ilrst reactor effluent are operated to 

3 favor hydrogen production over carbon monoxide production. 

1 [C39] (new) The process of claim L further comprising shift converting the 

2 collected admixture to increase hydrogen content. 
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1 [C40] (new) The process of claim K wherein the cooled firs t reactor effluent 

2 su pplied to the reforming exchanger has a water content in excess of 

3 stoichiometric for slii ft conversion of CO. 
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